Phytochelatin synthase (PCS) protein is induced in Brassica juncea leaves after prolonged Cd exposure.
Higher plants respond to cadmium exposure with the production of phytochelatins (PCn), small heavy metal binding peptides, which are synthesized from glutathione by phytochelatin synthase (PCS). The isolation of a PCS cDNA clone from Brassica juncea L. cv. Vitasso, a candidate species for phytoremediation, is reported here. CLUSTAL analysis revealed a close relationship of BjPCS1 with PCS proteins from Arabidopsis thaliana and Thlaspi caerulescens. BjPCS1 expressed as recombinant protein in E. coli had PCS activity in vitro that was activated by 50 microM Cu and 200 microM Cd to a similar extent. Immunoblot analysis with an antiserum directed against recombinant BjPCS1 showed constitutive PCS expression during plant development. As a percentage of the total protein, the expression was higher in the roots, internodes and petioles in comparison with the leaf tissue. When B. juncea plants were treated with 25 microM cadmium, PCn accumulated increasingly over a 6 d period. Levels in shoots were about 3-fold higher than in roots. Prolonged cadmium exposure caused a significant increase of PCS protein in leaves, whereas in roots PCS protein levels were not affected.